Strain differences of the ability to hydroxylate methotrexate in rats.
Converting activity of methotrexate (MTX) to 7-hydroxymethotrexate (7-OH-MTX) was examined using eight strains of rats. Marked variability of the activity was found in liver cytosols from the rats. The highest activity was observed with Sea:SD rats, followed by LEW/Sea and Jcl:Wistar rats. The lowest activity was observed with WKA/Sea rats. The difference in the activity between Sea:SD and WKA/Sea strains was 104-fold. The variation was correlated to the strain difference of benzaldehyde oxidase activity in the rats. The cytosolic 7-hydroxylase activities in other tissues of Sea:SD rats were much higher than those of WKA/Sea, similarly to the case in liver. The liver microsomes of Sea:SD rats exhibited no 7-hydroxylase activity toward MTX even in the presence of NADPH. The cytosolic 7-hydroxylating activity of the livers of Sea:SD rats was inhibited by menadione, beta-estradiol, chlorpromazine and disulfiram, inhibitors of aldehyde oxidase, but not oxypurinol, an inhibitor of xanthine oxidase. The purified aldehyde oxidase from the livers of Sea:SD rats exhibited a significant 7-hydroxylating activity toward MTX. However, xanthine oxidase had no ability to hydroxylate MTX. These facts suggest that MTX hydroxylating activity in rats is predominantly due to aldehyde oxidase, and the strain differences are due to the variations of the flavoenzyme level.